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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a transparent composite structure which 
consists of a brittle material, has low visible ray transmissivity and is integrated 
with a base material. 

SOLUTION: Aluminum oxide fine particles having a submicron particle size and 

purity of 99.8% are filled into an aerosol generator 13. After that, a gas cylinder 11 it ^ ,v 

is opened, and gaseous helium is introduced into the aerosol generator 13 
through a carrier tube 12 at a flow rate of 3 liter/min to generate an aerosol in 
which aluminum oxide fine particles are dispersed into the gas. The aerosol is 
further carried to the direction of a structure formation chamber 14 through the 
carrier tube 12, and, the aluminum oxide fine particles are jetted toward a 
substrate 16 from a nozzle 15 while accelerating the same to a high speed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]Are the composite structure in which an opaque structure was formed in a base material surface, and said 
opaque structure consists of brittle materials, A composite structure, wherein it is polycrystal and a crystal does not 
have crystal orientation substantially, and a grain boundary layer which consists of glass layers does not exist in an 
interface of crystals substantially but the part is an anchor part which eats into a base material surface further. 
[Claim 2]A composite structure in which thickness of said opaque structure is characterized by visible light transmittance 
being 20% or less in 1 micrometers or more in the composite structure according to claim 1. 

[Claim 3]A composite structure, wherein said opaque structure uses an aluminum oxide as the main ingredients in the 
composite structure according to claim 1 or 2. 

[Claim 4]A composite structure characterized by purity of said opaque structure being not less than 99% in the composite 
structure according to claim 1 to 3. 

[Claim 5]Brittle material particles are made to collide with a substrate in a gas atmosphere which aerial discharge tended 
to produce at high speed, A manufacturing method of a composite structure transforming or crushing said brittle material 
particle, making particles recombine via an activity new field produced in this modification or crushing, and forming an 
opaque structure on the surface of a substrate by a shock of this collision. 

[Claim 6]A manufacturing method of a composite structure in which said brittle material particle is characterized by giving 
internal distortion beforehand in a manufacturing method of the composite structure according to claim 5. 
[Claim 7]A manufacturing method of a composite structure, wherein said opaque structure is formed in a manufacturing 
method of the composite structure according to claim 5 or 6, without being accompanied by sintering. 

[Translation done.] 



://www4.ipdl.inpit.K"Jp^ 



JP,2002-:K)9384,A [DETAILED DESCRIPTION] 



1 / 5 



* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is forming in a base material surface the opaque polycrystalline structure thing 
which consists of brittle materials, and relates to the composite structure used for the machine part which improved 
surface hardness, abrasion resistance, chemical resistance, etc., an optic, etc., and its manufacturing method. 
[0002] 

[Description of the Prior Art]Brittle materials, such as an oxide, have the feature which penetrates the light of the 
wavelength area (here, it is specified as 380-760 nm) of visible light according to the characteristic energy band 
structure. A single crystal, when amorphous, and especially when, the feature is revealed in many cases. And that an 
appearance color changes often sees by making the light of wavelength which makes the single crystal have contained 
the impurity absorb with the jewelry of an aluminum oxide system having contained cobalt and titanium like sapphire, and 
iron, an artificial mineral, etc. On the other hand, in the case of the polycrystalline substance, the light which entered 
absorbs, scatters about and reflects for the reason of existence of the interface of crystals and air bubbles, an impurity, 
and others, the light of various wavelength is mixed, and it assumes white. 

[0003]Although various uses can be considered by forming a single crystal structure or a polycrystalline structure thing 
on a substrate, it is difficult to form a single crystal structure industrially on a substrate. On the other hand, if it is a 
polycrystalline structure thing, many means are known from the former. 

[0004]lf CVD and a sol gel process are used about the polycrystalline thin film of tens - 100 nm of numbers and it 
becomes a not less than several micrometers thick film, Generally a spraying process is used and, these days, the gas 
deposition method (** collection Seiichiro: the metal January, 1989 item) and an electrostatic particle coating method 
(lkawa etc.: ** before the Showa precision instrument society autumn convention academic lecture meeting in the 52 
fiscal year) are also proposed as a film formation method besides the spraying process. 

[0005]You aerosol-ize ultrafine particles, such as metal and ceramics, by gas stirring, make it accelerate through a minute 
nozzle, and the gas deposition method makes the green compact layer of an ultrafine particle form in a base material 
surface, and forms a tunic by making this heat and calcinate. An electrostatic particle coating method electrifies particles, 
and is made to accelerate using an electric field gradient, and film formation is performed by the same basic principle as 
the gas deposition method after this. 

[0006]What is indicated by JP,8-81 774,A, JP, 10-2021 71, A, JP,1 1-21 677.A, or JP,2000-212766,A is known as advanced 
technology which improved the above-mentioned gas deposition method or electrostatic particle coating method. 
[0007]The art indicated by JP,8-81 774,A, Two kinds of metal or the organic matter in which the melting points differ 
Resistance level heating, an electron beam heating, Heating evaporation is carried out by high-frequency induction 
heating, sputtering, an arc plasma, etc., Particle diameter considers it as an ultrafine particle [ very activity / surface / of 
0.1 micrometer or less ] by this heating evaporation, This ultrafine particle is sprayed on a substrate based on the section 
CAD data of three-dimensional cubic shape using a nozzle for every metal in which the melting points differ, The 
three-dimensional cubic shape thing which consists of two kinds of metal in which the melting points differ by repeating 
this is formed, and he carries out fusion elimination of the low melting point metal part by heating a three-dimensional 
cubic shape thing by the intermediate temperature of the melting point of two kinds of metal after this, and is trying to 
leave only a high-melting point metal part. 

[0008]The art indicated by JP, 10-2021 71 , A, carrying out through the opening of a mask in turning to a substrate the 
ultrafine particle obtained by carrying out heating evaporation, and injecting it by said resistance level heating carried out, 
an electron beam heating, high-frequency induction heating, sputtering, an arc plasma, etc., — a shoulder — he is trying 
to obtain a three-dimensional cubic shape thing without whom 

[0009]when conveying the aerosol containing said ultrafine particle carried out, or when carrying out heating evaporation 
of metal or the ceramics, in order to prevent ultrafine particles condensing and becoming big particles, he is trying for the 
art indicated by JP,1 1-21677,A to arrange a classifier for a middle course 

[0010]This invention persons propose the 2000 No. -212766 gazette, and the method of making heating by a heating 
method there be nothing in this gazette, and forming the film of an ultrafine particle is indicated. By specifically irradiating 
with an ion beam, an atomic beam, a molecular beam, or low-temperature plasma the ultrafine particle (it is not what 
carried out heating evaporation unlike said advanced technology, and was obtained) whose particle diameter is 10 nm - 5 
micrometers, It is activated without making an ultrafine particle fuse, and combination between ultrafine particles is 
promoted by spraying a substrate at 3 m/sec - 300 m/sec in speed with this state. 
[0011] 

[Problem(s) to be Solved by the Invention]Film production takes a long time to forming a structure with thick thickness by 
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CVD, a sol gel process, etc., and a crack arises on a film. When based on a spraying process, electrode materials, such as 
copper from the electrode of that air bubbles remain in a film and a thermal spraying gun and tungsten, are added by the 
minute amount in a film, and coloring which is not expected from becoming an impurity etc. may occur. 
[0012]The gas deposition method or an electrostatic particle coating method, JP,8-81 774,A, Also by the art indicated by 
JP,10-202171,A, JP,11-21677,A, or JP.2000-21 2766.A. The polycrystalline structure thing which has a predetermined 
color or predetermined visible light interception function cannot be obtained, and the color or visible light transmittance 
of a polycrystalline structure thing cannot be controlled free. 
[0013] 

[Means for Solving the Problem]This invention was made based on the following knowledge. That is, if mechanical shock 
power is added to a brittle material (ceramics) without spread nature, a gap of a crystalline lattice will be produced along 
**** sides, such as an interface of microcrystals, or it will be crushed. And if these phenomena happen, it will exist in an 
inside from the first, and a new field which changed into a state where another atom and a united atom are unreserved 
will be formed in a gap side or the fracture surface. A portion of one layer of atoms of this new field is compulsorily 
exposed to an unstable surface state with external force from an atomic union state stable from the first, and will be in a 
state where surface energy is high. It joins to the brittle material surface where this activity side adjoined, or a new field 
of a brittle material or a substrate face which similarly adjoined, and shifts to a stable state. Addition of mechanical shock 
power which continued from the exterior generates this phenomenon continuously, progress of junction and eburnation 
are performed by repetition of modification of particles, crushing, etc., and a brittle material structure is formed. 
[0014]And one mode of this invention it was made to make a brittle material the above-mentioned mechanical shock 
collide with a substrate with carrier gas is henceforth called the particles beam depositing method. This particles beam 
depositing method is the technique of having developed from the gas deposition method, and is a method of making a 
polycrystalline structure thing of a brittle material forming direct on substrates, such as metal. While this technique 
conveys aerosol which distributed particles of a brittle material in gas, and inject it to a base material surface, make it 
collide with it at high speed, making it crush and transform particles, forming an anchor layer in an interface with a 
substrate and joining it, By joining the crushed fragment particles, a structure with good adhesion with a substrate and 
large intensity can be obtained. In an aluminum oxide structure, promising ** of the use which harnessed electric and 
mechanical properties, such as a dielectric layer of an electrostatic chuck and an abrasion proof coat of a magnetic head, 
is carried out. If an aluminum oxide is mentioned as an example, as a feature of the structure obtained, it is precise, and 
since it does not have a grain boundary layer in an interface of crystals, it will be hard to produce dispersion of light. 
Although what becomes cloudy a little may be obtained, transparency becomes very high a condition in a case of asking 
for a structure which has good hardness and abrasion resistance. That is, in the particles beam depositing method in a 
case of using especially oxide particles, there is the feature that transparency of a structure increases, so that it is going 
to raise a mechanical characteristic value of a structure obtained. When especially a substrate is a substance with big 
reflectance, for example, metal, as the result, badness of design nature that an anchor layer of an interface with a 
substrate is transparent through a structure, and it is visible, and visible like unevenness may pose a problem, and may 
demote commodity value of application goods greatly in the future. 

[0015]If a type of gas used by the particles beam depositing method is changed variously on the other hand, even if a 
phenomenon in which discharge is generated by the neighborhood or it does not happen will be seen and it will use 
material of a high grade during formation of a structure, When a discharge phenomenon happened, this invention persons 
did the knowledge of opacification (black-izing) of a structure progressing. When a structure is transparent thru/or 
translucent, an anchor layer formed by a structure eating into a substrate will be recognized visually from the outside, but 
the anchor part concerned stops being conspicuous because opacification progresses. 

[0016]Sparking voltage from which this phenomenon produces rarefaction of the above-mentioned structure depending 
on the so-called existence of a spark discharge phenomenon is decided by a gaseous kind and a pressure, a pressure at 
the time of structure formation in the particles beam depositing method — number - although it is in hundreds kPa(s), in 
this range, a size relation of sparking voltage by a type of gas is almost equal, and it is argued whether be easy to 
produce aerial discharge by height of this pressure value. It can be said that aerial discharge does not produce oxygen, 
nitrogen, dry air, carbon dioxide, etc. easily, and rare gas, such as helium, neon, argon, tends to produce aerial discharge. 
However, type-of-gas specification and a numerical limitation of aerial discharge are more difficult than a gas mass flow 
of structure formation conditions in the particles beam depositing method, i.e., a pressure, is various and they can carry 
out various selection also of the mixed gas presentation according to construction material of a brittle material. 
Therefore, gas which aerial discharge as used in the field of in this case tends to produce refers to gas of a presentation 
by which a discharge phenomenon is observed in the neighborhood at the time of formation of a polycrystal brittle 
material structure. An industry application top says a thing of gas which uses helium, argon, and neon as the main 
ingredients substantially. 

[0017]Here, when you understand this invention, words and phrases which become important are interpreted below. 
(Polycrystal) In this case, microcrystal points out a structure which carries out junction and accumulation. Microcrystal 
constitutes a crystal from it one substantially, and the path is usually not less than 5 nm. However, although cases, such 
as being incorporated into a brittle material structure, without crushing particles, arise rarely, it is polycrystal 
substantially. 

(Crystal orientation) In this case, orientation condition of a crystal axis in inside of a brittle material structure which is 
polycrystal is pointed out, and whether there is any stacking tendency or there is nothing judge as an index JCPDS 
(ASTM) data used as standard data by powder X diffraction etc. which are generally substantially considered that there is 
no stacking tendency. Peak intensity of diffraction 3 main peaks in this index that raised a substance which constitutes a 
crystal in a brittle material structure is made into 100%, Among the substance measurement data of a brittle material 
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structure, when peak intensity of the main peaks is arranged with this, in this case, peak intensity of other two peaks 
presupposes that there is no stacking tendency the state where the gap is settled to less than 30% as compared with a 
value of an index, substantially. 

(Interface) A field which constitutes a boundary of microcrystals in this case is pointed out. 

(Grain boundary layer) In a layer with a certain thickness (usually several nanometers - several micrometers) located in a 
grain boundary as used in the field of an interface or a sintered compact, usually different amorphous structure from a 
crystal structure in a crystal grain is taken, and it is accompanied by a segregation of an impurity depending on the case. 
(Anchor part) In the case of this case, unevenness formed in an interface of a substrate and a brittle material structure is 
pointed out, and unevenness which is not made to form unevenness in a substrate beforehand, but changes surface 
accuracy of the original substrate and is especially formed at the time of brittle material structure formation is pointed 
out to it. 

(Internal distortion) It is a value computed by a thing of a lattice strain contained in raw material particles using the Hall 
method in X diffraction measurement, and the gap is indicated by percentage on the basis of a standard substance which 
fully annealed particles. 

[001 8]A structure with a composite structure opaque to a base material surface concerning this invention is formed, This 
opaque structure consists of brittle materials, it is polycrystal, a crystal does not have crystal orientation substantially, a 
grain boundary layer which consists of glass layers does not exist in an interface of crystals substantially, but that part is 
the composition used as an anchor part which eats into a base material surface further. 

[001 9]Thickness of said opaque structure contains that whose visible light transmittance is 20% or less at 1 micrometers 
or more. What uses an aluminum oxide as the main ingredients as a component of an opaque structure is mentioned. As 
purity of an opaque structure, not less than 99% is preferred. 

[0020]Visible light in this case refers to electromagnetic waves with wavelength of 380-760 nm. When reflection loss in 
the surface or an interface of a structure cannot be gone into consideration, in incident light I Q and the transmitted light 1, 
I/I 0 is called internal transmittance, but in this, they are a principle of Beer, and I/l 0 =exp (-ax). 

Here, there is a relation of a:absorbancy index and distance in which x:light passes through inside of a structure, and it is 
greatly dependent on x. When a structure is formed with a thick film, a translucent rate in a thickness direction becomes 
a problem in many cases, and also when it is transmissometry, it carries out in this direction. It is good for a substrate to 
use silica glass etc. which make most visible light penetrate. For example, thickness of an aluminum oxide formed by the 
particles beam depositing method is 1 micrometer to tens of micrometers. Therefore, a percent transmittance of all the 
visible light fields makes 20% or less of structure form in a structure thickness of 100 micrometers or less in this case. 
Since dispersion inside a structure does not take place easily when a structure is the substantia compacta therefore, a 
structure will assume a black color in this case. If a mirror plane is made to the surface of a structure, of course, 
reflection in the surface will be observed notably. It is clearly distinguished from what assumes white by dispersion of an 
inside like what is called the usual aluminum oxide polycrystalline substance. 

[0021]As a substrate, glass, metal, ceramics, semimetal, or an organic compound is mentioned, As a brittle material, an 
aluminum oxide, titanium oxide, a zinc oxide, tin oxide, Iron oxide, zirconium oxide, yttrium oxide, chrome oxide, oxidation 
hafnium, Oxides, such as beryllium oxide, magnesium oxide, and oxidized silicon, a diamond, Boron carbide, silicon carbide, 
titanium carbide, zirconium carbide, vanadium carbide, Carbide, such as niobium carbide, chromium carbide, tungsten 
carbide, carbonization molybdenum, and tantalum carbide, Boron nitride, titanium nitride, alumimium nitride, silicon nitride, 
niobium nitride, Nitrides, such as tantalum nitride, boron, boronizing aluminum, boronizing silicon, titanium boride, Zirconium 
boride, boronizing vanadium, boronizing niobium, boronizing tantalum, boronizing chromium, A solid solution of borides, 
such as boronizing molybdenum and tungsten boride, or these mixtures, or plural systems, Barium titanate, lead titanate, 
lithium titanate, strontium titanate, Biocompatibility ceramics, such as high toughness ceramics, such as piezoelectricity 
and pyroelectric ceramics, such as aluminum titanate, PZT, and PLZT, sialon, and a cermet, hydroxyapatite, and calcium 
phosphate, silicon, Semiconducting compounds etc. which added various dope substances, such as phosphorus, such as a 
semimetal substance, gallium arsenide, indium arsenide, and a cadmium sulfide, are mentioned to germanium or these. 
[0022]As a manufacturing method of the above-mentioned composite structure, in a gas atmosphere which aerial 
discharge tends to produce, Brittle material particles are made to collide with a substrate at high speed, by a shock of 
this collision, transform or crush said brittle material particle, particles are made to recombine via an activity new field 
produced in this modification or crushing, and an opaque structure is formed on the surface of a substrate. At this time, if 
internal distortion is beforehand given to brittle material particles, it will be easy to produce an activity side. 
[0023]Since a structure is formed without being accompanied by calcination if it is in this invention method, grain growth 
can be controlled, it can stop with a detailed crystal, and the polycrystalline substance which consists of a crystal grain 
of a nano meter level can be formed. 
[0024] 

[A mode of implementation of an invention] An embodiment of the invention is described based on an accompanying 
drawing below. 

(Example 1) Drawing 1 is a figure showing an example of a manufacturing installation of a composite structure concerning 
this invention, The various gas bombs 1 1 of nitrogen, dry air, and helium are connected with the aerosol generator 13 via 
the conveyance pipe 12, and the nozzle 15 which has an opening with a rectangle of 10 mm x 0.4 mm in the structure 
forming device 14 through the conveyance pipe 12 further is arranged. The nozzle 15 is countered, and the quartz glass 
substrate 16 installed in XY stage 17 by them of the nozzle 15 opens a 10-mm interval, and is arranged. The structure 
formation room 14 is connected to the exhaust air pump 18. 

[0025]An operation of a brittle material structure manufacturing device which consists of the above composition is 
described below. After being filled up with aluminum oxide particulates of submicron particle diameter and 99.8% of purity 
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in the aerosol generator 13, The gas bomb 1 1 is opened, gaseous helium is introduced into the aerosol generator 13 
through the conveyance pipe 12 by a part for flow/of 3 I., and aerosol which distributed aluminum oxide particulates in 
gas is generated. 

[0026]Conveying this aerosol in the direction of the structure formation room 14 further through the conveyance pipe 12, 
and accelerating it at high speed, aluminum oxide particulates are turned to the substrate 16, and are made to inject from 
the nozzle 15. Speed of aluminum oxide particulates at this time is accelerated from subsonic to an acoustic velocity 
grade. A pressure in the structure formation room 14 was the number kPa. However, a pressure near structure formation 
is considered to be a larger thing than this by influence of gas injection. 

[0027]Aluminum oxide particulates in aerosol which was fully accelerated and obtained kinetic energy, It collides with the 
substrate 16, it is finely crushed by energy of the shock, generated detailed fragment particles join to the substrate 16, 
detailed fragment particles join further, and an aluminum oxide structure of substantia compacta is formed. The substrate 
16 was rocked by XY stage 17 and an aluminum oxide film (structure) with a thickness [ with a predetermined area ] of 10 
micrometers was formed. 

[0028]A structure formation room is in a low-vacuum state by 1 or less kPa by operation of an exhaust air pump at the 
time of formation. Gas was changed to not only helium but nitrogen, or dry air, such operation was performed, structure 
formation was performed under various gas atmospheres, and an aluminum oxide film of equivalent thickness was 
obtained. 

[0Q29] Drawing 2 investigates transmissivity in a visible light wavelength area with a spectrophotometer from ultraviolet [ 
of an aluminum oxide film produced by doing in this way ]. An aluminum oxide film which the 7-micrometer same thickness 
compared and was formed by dry air has high transmissivity, and while not less than 80% of penetration is seen, when 
gaseous helium is used, it turns out that transmissivity crosses to all the fields of wavelength, and is very low with 20% or 
less in a light range. There is the interesting feature that transmissivity is changing from 200 nm which is an ultraviolet 
region linearly to an increase in wavelength even at 900 nm which is an infrared region. When a 10-micrometer film is 
formed using nitrogen gas, the almost same transmissivity characteristic as a thing of a dry gas is shown. 
[0030] Drawing 3 is a photograph of an aluminum oxide film formed using gaseous helium and dry air, and it can grasp that 
an almost transparent thing is obtained as what was formed by gaseous helium shows opacity which assumed a black 
color as shown in the figure (a), and a thing using dry air is shown in the figure (b). 

[0031]By the way, a luminous phenomenon (discharge phenomenon) was observed [ near / where aluminum oxide 
particulates collide with the substrate 16, and structure formation is just performed by a case where gaseous helium is 
used / the field ]. Then, drawing 4 measured, wavelength, i.e., a line spectrum, of this light. As shown in the figure (a), 
while a luminescent line peculiar to a lot of helium is observed at the time of gaseous helium use, as shown in the figure 
(b), by dry air, light emission is not observed at all. Therefore, it is possible that a grade of a discharge phenomenon in 
inside of gaseous phase atmosphere at the time of structure formation is a factor which controls membranous light 
transmittance. 

[0032]Forming a film with desired transmissivity is also considered by performing structure formation, mixing a type of gas 
which discharge of helium, neon, argon, etc., etc. tends to produce, and a type of gas which is hard to produce, and 
controlling the partial pressure of gas. An electrode is arranged in a structure formation room and a method of making 
discharge cause compulsorily is also considered. If transmissivity is controllable, it will count upon application to an optical 
member with wavelength selectivity, such as a spectrum filter. 

[0033] Otherwise a structure which absorbs visible light and assumes a black color with the high grade aluminum oxide 
polycrystalline substance called 99.8% of purity is not seen, but it can be used for a member which thought appearance as 
important as ceramics with fanciness, having the good mechanical and electrical property of an aluminum oxide. Since an 
aluminum oxide of a high grade will be used if compared with ceramics membrane colored using an inorganic pigment etc., 
it excels especially in adhesion with heat resistance, abrasion resistance, hardness, and a substrate, etc. Utility value is 
high at a point which can cancel badness of appearance by scattered reflection of light of an anchor part, etc. in a 
transparent aluminum oxide film. 

[0034]This invention persons have a difference in a formation speed of a structure formed even when a brittle material of 
the same particle diameter is used, and achievement thickness, and this obtained a conclusion that it originates in internal 
distortion of particles. Then, a result in which it experimented about a relation of thickness of a structure attained by the 
same formation time as internal distortion is shown in drawing 5 . After an experiment used a planetary mill for aluminum 
oxide particulates of 99.6% of purity, performed grinding treatment and changed characterization of particles, it formed a 
structure on an aluminum substrate by the ultrafine particle beam depositing method. Internal distortion of particles was 
measured according to an X diffraction, and a deformation amount made 0% what gave heat aging to the particle and 
removed internal distortion, and made it a standard. A SEM photograph (Hitachi yne lens SEM S-5000) of particles in the 
point A, B, and C in drawing 5 is shown in drawing 6 , drawing 7 . and drawing 8 . 

[003 5] If there is 0.01 to 2.50% of internal distortion in obtaining 1 micrometer of thickness from drawing 5 , it comes out 
enough and a certain thing is understood, but for obtaining stable thickness, 0.1 to 2.0% of internal distortion is preferred. 
When relation between a crack and internal distortion does not have internal distortion, as shown in drawing 6 , do not 
generate a crack, but. If beyond constant value will be not less than 2.0% when internal distortion is this case, a crack will 
be formed thoroughly, and it will be in a re-state of aggregation as a further omissive fragment adhered to the surface 
and shown in drawing 8 . 

[0036]Thus, as for grinding treatment which gives distortion to particles, it is preferred to use a grinding means which can 
give a shock for grinding concerning particles greatly. It is because a big distortion can be given to particles comparatively 
uniformly. A vibration mill and attritor which can give big gravitational acceleration compared with a ball mill well used for 
grinding treatment of ceramics as such a grinding means, It is preferred to use a planetary milt and it is most preferred to 
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use a planetary mill which can especially be markedly alike compared with a ball mill, and can give big gravitational 
acceleration. Since a crack cancels internal distortion if its attention is paid to a state of particles, most desirable one will 
call it particles in which internal distortion is increasing until just before a crack arises. Although some crack has 
produced the state which shows in drawing 7 . internal distortion is fully left behind. 
[0037] 

[Effect of the Invention]As explained above, according to this invention, the composite structure which the substrate and 
the opaque structure unified can be obtained by becoming substrate faces, such as glass, from a brittle material, and 
visible light transmittance being low to them, and providing the polycrystalline structure object of high hardness in them. 
Therefore, it can use for an optic, a machine part, accessories, etc. widely. 

[0038]When the brittle material structure especially produced by the particles beam depositing method is transparent 
thru/ or translucent, the anchor part formed by a structure eating into a substrate will be recognized visually from the 
outside, but the anchor part concerned stops being conspicuous because the opacification progresses. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing H The figure showing an example of the manufacturing installation of the composite structure concerning this 
invention 

[Drawing 2l The graph which shows the transmissivity in a visible light wavelength area from ultraviolet [ of an aluminum 
oxide film ] 

[Drawing 3l The photograph with which (a) shows the transparency of the polycrystalline structure object at the time of 
gaseous helium use, the photograph with which (b) shows the transparency of the polycrystalline structure object at the 
time of dry air use 

[Drawing 4] (a) is a line spectrum at the time of formation of the aluminum oxide film at the time of gaseous helium use. 

(b) is a line spectrum at the time of formation of the aluminum oxide film at the time of dry air use. 

[Drawing 5l The graph which shows the relation of internal distortion and thickness of brittle material particles 

[Drawing 6l The SEM photograph of the particles in the point A of drawing 5 

[Drawing 7~l The SEM photograph of the particles in the point B of drawing 5 

[Drawing 8l The SEM photograph of the particles in the point C of drawing 5 

[Translation done.] 
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